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The intervertebral disc (IVD) is a soft tissue that constitutes the spinal column together
with the vertebrae, and consists of the central nucleus pulposus (gelatinous tissue) and
the annulus fibrosus (rich in fibrous tissue) that surrounds the nucleus pulposus. The
regeneration capacity of IVDs is limited because viable cells are scarce and poor nutritional
supply is provided to the cells of the avascular IVD [1].

The increasing incidence of IVD degeneration with age and its correlation with lower
back pain, IVD herniation, and spinal canal stenosis is a remarkable trend in contemporary
society [2]. Although neural decompression and/or spinal fusion are effective surgical
treatments, they do not focus on the etiology of IVD degeneration, which is poorly under-
stood. Therefore, a novel and fundamental approach to treating IVD degeneration is highly
anticipated. This Special Issue aimed to report the current knowledge on the molecular
mechanisms of degeneration and regeneration of the IVD for new treatment strategies. In
total, six papers were finally accepted for publication and inclusion in this Special Issue
(four articles and two reviews).

Song-Shu Lin’s article (contribution 1) investigated mir-107/Wnt3a-β-catenin signal-
ing following hyperbaric oxygen (HBO) intervention using human nucleus pulposus cells.
This research further discusses the protective nature of HBO against IVD degeneration in a
rabbit degenerated IVD model.

The article by Saravi et al. (contribution 2) is focused on components of the tissue
renin–angiotensin system, showing the association with inflammatory and degenerative
processes in human nucleus pulposus cells.

The article by Suzuki et al. (contribution 3) aimed to investigate the therapeutic
efficacy of injecting a mixture of ultra-purified, Good Manufacturing Practice-compliant
human bone marrow mesenchymal stem cells and alginate for discogenic pain and IVD
regeneration in a rat degenerated IVD model.

From a different perspective than the above three research articles, Damle et al. (con-
tribution 4) discusses whether IVD destruction with proteoglycanase and/or generating an
IVD blood supply could make the IVD permissive to osteogenesis and fusion.

A review by Ohshini et al. (contribution 5) provides a comprehensive overview of
the molecules, scaffolds, and environmental factors that facilitate the differentiation of
mesenchymal stem cells into IVD cells for regenerative therapies for IVD degeneration.

Contribution 6, by Chen et al., focuses on the ferroptosis of IVD cells. Ferroptosis
is characterized by iron-dependent lipid peroxidation and has been implicated in the
pathological cell death associated with degenerative diseases [3]. This review article
discusses its molecular pathways and biomarkers for treating IVD degeneration.

Thus, the current articles presented in this Special Issue should be seen not only as
the results of the investigations carried out by the respective researchers, but also provide
readers with the current knowledge on the molecular mechanisms of degeneration and
regeneration of the IVD for new treatment strategies.
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